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(54) ABSORBER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an absorber of a large water-absorbing quantity in which 
uneven distribution or detachment of water-absorbing resin by a move of the water-absorbing 
resin does not occur. 

SOLUTION: An absorber is provided with a porous water— absorbing resin sheet 1 having a three- 
dimensional network structure in which fibers 2 of water- absorbing resin are integrated by self- 
binding or self-binding and entanglement, and including water content of 1 2-25wt.% in the 
condition without absorbing water, and hydrophilic or water permeable sheet like substance 
laminated on at least one surface of this porous water-absorbing resin sheet 1. 
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Japanese Publication for Unexamined Patent Application 
No. 51912/1997 (Totcukaihei 9-51912) 

A. Relevance of the Above-identified Document 

This document has relevance to all claims of the 
present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIM 1] 

An absorbent, characterized by comprising: 
a porous water-absorbing resin sheet having a 
three-dimensional mesh structure in which fibers made of 
water-absorbing resin are integrated by (i) self adhesion 
or (ii) self adhesion and intertwisting, the porous 
water-absorbing resin sheet containing 12 to 25% by 
weight of water when no water is absorbed; and 

a hydrophilic or water-permeable sheet-shaped 
material laminated at least on one side of the porous 
water-absorbing resin sheet. 

[EMBODIMENT] 
[0017] 

The porous water-absorbing resin sheet can be 
obtained, for example, by (i) causing a polymerization 
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composition including a monomer to fall from a nozzle 
while performing spinning, (ii) initiating polymerization 
while the polymerization composition is falling, and (iii) 
completing the polymerization while the polymerization 
composition is being laminated at a landing point, so that 
the polymerization composition is integrated to form a 
three-dimensional mesh structure. That is, in the present 
invention, the porous structure is not formed directly 
from a film of water-absorbing resin, but a substantially 
porous film-shaped sheet is produced by causing parts of 
fiber-shaped water-absorbing resin to adhere to one 
another three-dimensionally, so that the fiber-shaped 
water-absorbing resin is shaped into a sheet. Therefore, 
this sheet is advantageous in that it has a large surface 
area, and therefore absorbs a large amount of water at a 
high rate. 

[0019] 

In the present invention, while the monomer mixed 
solution is directly shaped into a fiber and is polymerized, 
the fiber (continuous fiber) is laminated before substantial 
polymerization is completed. As a result, the fiber is 
further polymerized at a contact point at which parts of 
the fiber contact one another at the time of lamination. 
With this method, the three steps of (A) producing raw 
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resin from the monomer, (B) processing the resin into a 
fiber, and (C) processing the fiber into a nonwoven fabric 
can be performed in a single step. Therefore, costs are 
reduced because manufacturing equipment for use in the 
conventional steps and transportation between 
manufacturers are no longer required. 

[0021] 

In order to polymerize the fiber-shaped 
water-absorbing resin, it is preferable if redox 
polymerization or ultraviolet-ray polymerization is 
performed, because in these methods polymerization is 
initiated quickly, and controlling the polymerization is 
relatively easy. Alternatively, thermal polymerization may 
be performed using a thermal polymerization initiator for 
use in intermediate/low-temperature thermal 

polymerization. In the thermal polymerization, it is 
preferable if a thickening agent having spinnability is 
added to the monomer, because a polymerization 
composition having a low viscosity is inferior in 
spinnability, and therefore not easily shaped into a fiber. 
[0022] 

In order to bond and integrate the fibers of 
water-absorbing resin, it is necessary to adjust the 
strength of adhesion among the fibers by controlling, for 
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example, the following factors: (i) the falling velocity of 
the polymerization composition (the mixture of monomer 
and additive) from the tip of the nozzle, (ii) the 
temperature of the polymerization atmosphere, (iii) 
especially the combination and concentration of redox in 
the case of the redox polymerization, (iv) the power of the 
ultraviolet ray lamp, the concentration and type of the 
initiator, and the amount of the cross-linking agent, in 
the case of the ultraviolet-ray polymerization, and (v) the 
type of the initiator and the temperature management in 
the case of the thermal polymerization. 

[0024] 

The spinnable thickening agent that can be used in 
the present invention is, for example, a nonionic or 
slightly ionic polymer compound, such as 
hydroxyethylcellulose, polyacrylamide, partially anionized 
poly aery lamide, poly e thy leneoxide, poly aery lie ester, 
polymethacrylic ester, partially cationized polymethacrylic 
ester, partially cationized polyacrylic ester, hydroxypropyl 
gua gum, and ramzan gum. 
[0025] 

In general, a strongly ionic thickening agent does not 
swell sufficiently in manufacturing water-absorbing resin 
based on polyacrylic acid salt, due to interaction with a 
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neutralizer component of acrylic acid. The stronger the 
ionicity is, the weaker the spinning effect becomes. 
Therefore, the strongly ionic thickening agent is not 
preferable. Alternatively, the spinnability may be attained 
by causing chemical bonds among polymers by using 
pyroborate or sodium tetraborate. 

Referential Example 1 

(Production of Porous Water-absorbing Sheet) 

In 100 parts by weight of a partially neutralized 
acrylic acid solution (monomer concentration: 45 parts by 
weight) 73% of which was neutralized with sodium 
hydroxide, 0.05 part by weight of polyethyleneglycol 
(PEG200) diacrylate, 0.2 part by weight of 
polyethyleneoxide, and two parts by weight of 
2-hydroxy-2-methyl- 1 -phenylpropane- 1-one were 
dissolved. The viscosity of this monomer solution 
measured by a B-type viscometer (20°C, rotor rotational 
frequency: 10) was 600cps. The monomer solution was 
spinnable by lm-fall. 
[0050] 

While spinning is performed by causing the monomer 
solution to fall from the nozzle, so that the resulting fiber 
had a diameter of 150pm, the fiber was laterally 
irradiated for two seconds by using a high-pressure 
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mercury lamp (80W/cm), so as to initiate polymerization. 
The resulting polymer in a shape of continuous fiber was 
laminated at the landing point, so as to obtain a porous 
water-absorbing resin sheet that was about 0.5mm in 
thickness. The porous water-absorbing resin sheet had a 
capacity of impact of 60g/cm2, and a porosity of 98%. As 
a result of measurement, the absorbability of the porous 
water-absorbing resin sheet with respect to ion-exchange 
water was 420g/g in 10 minutes. 
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v->^ p^*>/)/7xn/i/^ h >2fiagPSr^fi¥U/c 0 
r(o^y^-7KS?E<7)tt«fiB^tti*^-ca!l^ (20 
°C, a-*-leHfcl&l 0) Lfcfcw*, 5 5 Ocps -efc 
0, lmIK*W«fit^of; 0 
[0 0 5 2] • co^y TKSjRSrIWta 100/i m{C 

Hi; «9 iwiJ3E*fii7 >-y' J (cr (sow/cm) \zx2fp 
IWHWU «-&KJEtSrBB»**fc. MttMSttlc:** Lfc 30 
S^»£*TflS^T*/iU Kilt, flCSWO. 5 

fc. »5>ixfc*7L««*»iBS/- HttW*5 5 g/c 

«>f t>^**[c*ft S»*Hg*S:i»lt tfc t 1 0 
»P^-C2 3 0 g/gt'i)of; 0 

3 

/v~M5ott%) looiiai^yxf i/y^ 40 

y=3— /l" (PEG 2 0 0) ^T^'Jlz-hO. 0 511 
ffi, *yxfl/mt>f K0. 2 4jgi&g^ 2-fcK 
d ^ 2 — y ^/w— 1 —7 3L=-jvy 0 v 1 
2fifig|SSr^fl?L/s:o ^wyv-*giiS^M*liBS 
ttflEW-eW* (2 Ot:, n-^-HMK»ci 0) Lfctl 
^E>, 7 5 Ocps -efct), lmiST"Cft*^rtlt*)ofc B 
[0 0 5 3] ^cO^y^-TK^^^^rfSl 5 0 /xmiC 

IKJ; ^ffiTk^v:/ 5 (80W/cm) idT2#BUfl9 



«Nffl¥9 - 5 19 12 
12 

*«:KTJ««C-caJiL. R»lt, »$»0. 6 mm, 

6Sft%<D*7U4»*»)IB'>- h«r»fco t#<b 
ttfe*?Ltt»*»flg'>— Miff* 6 0 g/cnf , £Mfts 

0g/gT'fcof; 0 
4 

(*7Ltt«*»JIB h ©«3g) 2 0 h y 

y-^— S*7 3fift%) 1 0 ofisasi-^y uy^ 

ij ( P E G 2 0 0 ) >>T * y hO. 05 fi4 

gp, jj^yxf K0. lM;8B, 2-fcK* 

2 -y ^vu- 1 -yxn/i/yp/^y- 1 1 

Sf+T'Si]^ (2 0°C, D-^-[HiaiO) L7t <t 
6 8 Ocps -C4>9 x lmiK^*^ltfeof: 0 
[0 0 5 4] C O^e / v »7k^4:lli 1 8 0 /i 

mmx n^mi^m^^-f (sow/ cm) (ct2»bbhh 

^^fT^(Ct«lL, tt*LT\ «$Jft0. 7 mm, 

8a*%<^*?Ltt»*»J!B^--h«:»3to t#b 
ixfc#TU4»7k»IIB'>— hliffi9 0 g/c m 2 , SK( 

0 0 g/gt**)ot 
^^F'J 1 

(-^Mitft4 0 g/nr (7>^^/U^^*fcJ:0P 

2 5g/m- ^^yx^r/^-^yx^f/iz/^yxf 

[0 0 5 5] CCOP^tef*^/?:^ // mcoxKy ^^-uv 

T^ihSr^x.Tt^, »iR#rt"t?^»*tt»flB<o»»^J; 
^-Jffi^j2-4 

2-4-e»fc#7Ltt»*«)B->— hSrfflV^cfi^l, H 

[0056] »e>ixfc#«et^*r*5tpo«:«*iiCLfc 
($Mm-t-?*>'<r>mm mnmixmzxmz£>R& 



( 8 ) 

13 

<Z>±ffiKHtttt*4 0 g/m 2 <Dt&ft'</\syxD*m4fi& 
£Z$m 2 5 g/nr ^^U^^^/U-^y^^-^/i//^ 

fc. 

[0 0 5 7] r^RitKfr^ffifciVWlW**:** 3 0 

fc. ^^tLfc^ffl^^^vSr^iJCLfc*. Vrr-C 10 
6-8 

HJ®W 9 20 
##«l-C»fc*TLtt»*«HB^- h£@ttlt*250 
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[0 0 5 9] »&ttfc»iR#«:«*«CLfcll, itt 

[0 0 6 0] 

£ <9 - m k * ftfc#JU4»*»IIB >- h £rffl v ^5 r £ Id 

(1) **t*xa«:iia^fcft<, 

(10 0 g/m 2 «±) Sttfc»JR#«r»a- fcjftS-e* 

•So 

(2) ^JE(-«fcoT»*tt»IIB^«iR#rt *^ t 

(3) #fUt»*»tl>'- n±Mtt-e*>5©-e, ^*<o 

[H 1 1 ##« l -e^fc^JLttaS***^- h<7>¥aS[*l 

[II 2 ] Hi lc*-r#qFLtt«*»»B*>- h 
(2 5(1) (c J: Stella t?*>5 0 
[»t^RW] 

1 *7Ltt»*»JIBV- h 

2 mm 



IBBU 
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